considerably less interest though in recent years this area has been developed by a number of groups.
Results and Discussion
The benzimidazolium salt 5.2Br was prepared by the alkylation of 2,6-di(benzimidazoyl)pyridine with excess 1-bromobutane in DMF. 2,6-Di(benzimidazoyl)pyridine was conveniently prepared by the reaction of sodium benzimidazolate with 2,6-dichloropyridine in DMF, initially at room temperature, then at 60 °C and finally heating at 140 °C, without using a sealed reactor. See Supporting Information for the synthesis and characterization of 5.2Br and di(benzimidazoyl)pyridine, and some further discussion.
The reaction of 5.2Br with silver(I) oxide in methanol, followed by filtration (to remove AgBr) and subsequent precipitation by the addition of a solution of sodium tetraphenylborate afforded the dinuclear silver complex 6.2BPh 4 in 81% yield (Scheme 1). Precipitation with tetraphenylborate allows the facile isolation of 6.2BPh 4 . Attempts at isolating a product, such as 6.2Br, directly from the reaction mixture was not successful. Single crystal X-ray crystallographic studies indicate that, in the solid-state, complex 6 exists as a dinuclear silver complex with the twisted structure shown in Scheme 1 (see Figure 1 and Solid-State studies). . The solid-state structure of 6 reveals that the butyl chains are in a position such that they could be affected by magnetic shielding from the aromatic groups (pyridyl, benzo or imidazolyl)
of the opposing ligand in the dinuclear structure [e.g. see C(8) in Figure 2 ]. Such shielding would cause an up-field shift of signals in the 1 H NMR spectrum, suggesting that the dinuclear structure of 6 identified in the solid-state is also present in solution.
During the isolation of 6.2BPh 4 a small quantity of crystals was isolated from the methanolic filtrate, which were identified as the hydrolysis product 8. yield. The use of other solvents (DMF, acetonitrile, dichloromethane) was unsuccessful. The salt 7.BPh 4 is soluble in organic solvents, presumably aided by the lipophilic counter-anion, and can be readily recrystallised from acetone. The mononuclear structure of 7 was confirmed by crystallographic studies (see Figure 3 and Solid-State studies) and the 1 H NMR spectra of solutions of 7.BPh 4 are consistent with the structure shown.
In the present study, initial attempts to prepare a palladium complex from 5 had focused on the reaction of 5.2Br with Pd(OAc) 2 in DMF or DMSO under thermal conditions. At low temperatures (60 °C) in DMF the reaction was slow. Moreover, at high temperatures (>150 °C) and prolonged reaction times only complex mixtures were isolated, displaying numerous broad signals in their 1 H NMR spectra. Dötz and co-workers reported the synthesis of 4.Br by reacting 5.2Br with Pd(OAc) 2 in DMSO at 160 °C in a microwave reactor for only 25 min. 10 Using similar reaction conditions (5.2Br with Pd(OAc) 2 in DMSO, 25 min, 160 °C) but in the absence of microwave radiation was only somewhat more successful, though significant broad signals in the spectrum indicated the formation of species other than 4.Br. These results would suggest the success of the method reported by Dötz and coworkers depends largely on the use of microwave radiation. The fact that the prolonged reaction times did not afford appreciable quantities of 4 may also indicate that the benzimidazolin-2-ylidene-pincer palladium complexes (e.g. 4.Br and 7.BPh 4 ) may not be as stable as their imidazolin-2-ylidene analogues (e.g. 1 R = Me, Bu). 7, 8 To further investigate the stability of 7.BPh 4 , a solution of the complex in DMSO-d 6 was heated at 160 °C in a sealed flask for 1 day. Analysis of the solution by 1 H NMR spectroscopy indicated the presence of additional species (additional sharp and broad signals), though the majority of the complex was still intact, indicating some decomposition had occurred.
Mass spectroscopic studies (low resolution FAB) were conducted on 6.2BPh 4 Solid-state studies: The cation of 6 is shown in Figure 1 The structure of the cation of 7 has a distorted square planar coordination around the central Pd atom (Figure 2) . Except for the butyl chains, the atoms are remarkably coplanar with interplanar angles between the pyridyl and the two pendant rings now 5.73(5) and 3.11(6)° and the angle between the 2 pendant rings being 2.68(5)°. This geometry is very similar to that found in the bromo-imidazoyl-2-ylidene analogues 1.Br (R = Me, Bu). 7, 8, 15 The butyl groups of 7 are directed out of, and are cis relative to, the coordination plane. This allows pairing of the cations resulting in a short Pd…Pd distance of 3.6105(2) Å similar to that seen in 1.Br (R = Bu) of 3.511(18) Å. 
Conclusion
We have reported the synthesis of a dinuclear bis(benzimidazolin-2-ylidene)-2,6-pyridine-silver The structures were refined against F 2 with full-matrix least-squares using the program SHELXL-97. 16 All H-atoms were added at calculated positions and refined by use of a riding model with isotropic displacement parameters based on the isotropic displacement parameter of the parent atom. Anisotropic displacement parameters were employed throughout for the non-hydrogen atoms. For 9.BPh 4 , the crystal was mounted on a fibre and transferred to the diffractometer at ca. The synthesis and characterisation of a dinuclear silver complex bearing a bis(benzimidazolin-2-ylidene)pyridne pincer ligand is reported. Transmetallation of the ligand from silver to palladium affords a mononuclear, planar, palladium complex. benzimidazolium-formanilide salt was isolated from the silver oxide reaction, a product of partial hydrolysis of the bis(benzimidazolium) cation, and characterised by NMR spectroscopic and X-ray crystallographic studies.
